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FOREWORD

This report was prepared for and by direction of the Director of Special Projects, Olfice of the
Secretary of the Air Force. The report is Volume I of the final mission report for HEXAGON Mission
1207, Volume I is entitled, “"Sensor Subsystem Post Flight Analysis Report,” TCS 363505-74.

The report was prepared by the SAFSP HEXAGON Performance Evaluation Team (PET) using
reports and data provided by BAFSP, the Technical Advisor (TA) Staff, Post Flight Analysis (PFA) Team,
and HEXAGON Batellite Vehicle Integrating Contractor (SVIC).

The PET Team Members are:

BAFSP-T

Capt Jamesg P. Collins

Editorial assistance and publication services were provided by the Air Force 8pecial Projects
Production Facility (AFSPPF), The PET wishes to commend Colonel Clark E. Davison, Commander,

and his most able staff for their support.
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SECTION 1

SUMMARY

1.1 INTRODUCTION

The seventh HEXAGON Satellite Vehicle (SV) wasg placed into the nominal 88 x 154 NM orbit by the
Titan T D Booster on 10 November 1973, Ascent events were all nominal and proper stabilization of the
SV allowed initiation of deployment of the solar arrays at the first station contaet. |:|Subsatellite
{+Y) was properly ejected on Rev 2, The 88U (-Y) Subsatellite was properly ejected on Rev 18, Preflight
mission planning included a 45 day Mapping Camera mission, a 80 day Panoramic Camera mission, and
a 30 day Bolo gperation. The Panoramic Camera operated throughout the mission and its RVs were
aerially recovered on Days 15, 3/8, 65, and 103, All of the film was transported into the RVs including
4,983 of 80~255 Color Film in RV-1.and 501" of FE-3818 Infrared Color in RV-4. During the 1207-1
Post Flight Analysis (PFA), it was determined that a metering capstan resonance at peak Vx/h values was
affecting image quality, and the perigee altitude was raised two miles by OA-8 on Rev 289. All other
Panoramic Caniera operations were novmal. All the Mapping Camera operations were normal and 98. 4%
of the film was transported to RV-5 which wag aerially recovered on Day 58. Solo tests were completed
and the SV was deorbited on Rev 1998 (Day 124).
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SECTION T1
MISSION OVERVIEW

2,1 PREFLIGHT PLANNING

Mission 1207 represents the first of the HEXAGON Block [ Vehicles and Panoramic Camera Systems.
Soft seat RCS valves were installed and because of their expeeted leak proof performance, RCS fuel was to
be drawn from RCS Tanks 1 and 2 {Tanks 3 and 4 were removed) before using the OA Tank. The OA Tank
was loaded with 3,200 pounds of fuel, The Panoramic Camera System deleted the anti-telescope cage of

the Supply unit and was instrumented to monitor the 8U response during launch.

2.2 PREFLIGHT CONSTRAINTS
The Mission 1207 ¢rbit was designed to:
A, Maintain solar angle (Beta) within +2° to ~8° for the planned 80 days.
B, Have orbit adjusts occur on a three-day cycle with every third OA having a positive and
negative burn for close control of argument of perigee.

2.2.1 Panoramic Camera System Constraints

The following constraints were imposed on the Panoramic Cameras:
A. Rewind velocity limited to 5 inches/second,

B. No 30° scans at +45° scan centers.

2.3 LAUNCH BASBE
The 8V was delivered to the launch pad and mated to the BV on 25 QOctober 1973, The vehicle was

launched on 10 November 1973, at 1210:00. 45 PST at the opening of the launch window,

2.4 ASCENT
The BV suceesstully injected the 8V into an 88, 67 x 154, 40 NM orbit. The achieved orbit was close

to nominal with the following deviations:

Apogee Altitude (NM) . 442
Perigee Altitude (NM) 478
Period (seecond) - 42
Eccentricity -, 000290
Argument of Perigee (degrees) ~4, 6
Inclination (degrees) L 028

2.5 ORBIT AND RECOVERY
2.5.1 1207-1 (Fourteen Days Duration)

Solar array deployment was execufed over INDI on Rev 1 with normal deployment and erection.
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On Rev 1 at KODI, the solar arrays were repositioned from 18 to ¢ degrees‘|:|8ubsafellite was
ejected on Rev 2 and the SSU Subsatellite was cjected on Rev 13, The DBS Anltenna was deployed on Rev 12,

COperational photography began on Rev § following successful completion of the constant veloeity
and health checks. An unexplained telemetry loss during a portion of the health checks on Rev 3 preciuded
verification of O0AA nominal setting execution, However, these commands were re~issued and verified on
Rev 5, Normal operation was exhibited throughout this segment. Approximately 28,000 of Forward
Camera flm and 27,400 of Aft Camera film (including 5,0107 of S0-255 Color Film) were exposed and
stowed in BV-1. These valueg include the prelaunch footage on the Take-up.

Pogt light analysis of the recovered filim showed that the overall quality of the acquired photography
ranged from Very Good to Fair with the majority rated as Good. Exposure reduction and OOAA in-track
smear adjustments for the Aft Camera were established and a Forward Camera metering capstan resonance
at peak Vx/h values affecting image quality was identified. A recommendation was made to raise the orbit
perigee altitude to avoid the traublesome region and thereby improve image quality.

RV-1, loaded to 100% capacity; was successfully re-entered and serially recovered on Rev 220
{Day 15},

2.5.% 1207-2 (Twenty-Three Days Duration)

Novmal operational photography continued throughout this segment. The PFA recommended Aft
Camera OO0AA and exposure adjustments were made on Hevs 282 and 285 respectively, while the perigee
adjustment recommended [or the Forward Camera metering capstan resonance was made on Rev 289,
Approximatély 26,0007 of film per camera were exposed and sfowed in RV-2. PFA showed overall
quality of acquired photography to range from Very Good to Poor with the majority raled as Fair. This
general decrease was attributed to inereasing haze and to decreasing illumipation and ¢ontrast in the
northern latitudes.

RV-2, loaded to 88. 5% capacity, was successfully re-entered and aerially recovered on Rev 602
(Day 38).

2,.5.3 1207-3 (Twenty-Seven Days Duration)

Normal photographic operation continued throughout this segment. Approximately 29,000 of
film per camera were exposed and stowed In RV-3, PFA showed overall quality of acquired photography
to range from Good to Poor but with the majority still rated Fair. Generally poor weather and snow cover
were additional factors eontributing to lower quality. A "U'-ghaped tear was found on one frame of the
Aft Camera, The review of telemelry showed only slight disturbances in the coarse film path at this point
and good imagery on this frame identifies that the fear occurred after exposure. Subsequent analysis
established the most probable cause as ingestion of a connector dust cap in the Take-up area.

RV-3, loaded to 99.3% capacity, was successfully re-entered and aerially recovered on Rev 1039
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(Day 65).
2.5,4 1207-4 (Thirty-Eight Pays Duration)

Normal photographic operation continued through this final segment. Approximately 23,400 of
film per camera were exposed and stowed in BV-4, PFA showed overall quality of acquired photography to
range from Good to Poor with the majority rated as Fair. A large portion of this segment’s photography
was gignificantly better than that of the previous segments because of more low latitude acquisitions and
improved weather conditions. Poor weather and poor illumination were the causes of low quality rather
than system degradation with life,

RV-4, loaded to 80.4% capacity, was successfully re-entered and aerially recovered on Rev 1656
{Day 108). Some parachute cone damage ocedrred and one suspension line was broken.

2.6.5 1207-5 (Filty-Eight Days Duration)

The performance of both the Stellar and Terrain Cameras was judged suecessful with only a minor

light leak in the Stellar Chute detracting from an ctherwise excellent 5T mission. A puncture in an Aft
Stellar Chute section resulied in superimposed imagery (pinhole camera effect) of the Pressure Makeup
System (PMS) equipment on one Stellar frame pair of each operation. Weather conditions were fair to good
with 71% of the photography being 80% eloud free, The exposure levels were within the accuracy of the
exposure algorithm and no changes arve recommended for Mission 1208. The results obtained using 3414
Film in the Terrain Camera were excellent. Exposure levels were correct and the performance increase
noted on the small sampling confirmed the optimism toward using 3414 as the primary film lead for
Mission 1209,

A total of 2,102 Terrain frames and a corresponding mumber of Slellar frame pairs were exposed
in the 8T Bystem. TIneluded in these frames were 18 frames on 3414 Film and 15 frames exposed for
jn~flight starfield calibration.

Photography of the Comet Kchoutek was planned to follow the calibration; bowever; on the first
frame the film left the Supply unit and mistracking probably veeurred due to the lack of tension, This
resualted in stalling the Terrain Camera Transport System. The cut and seal operation separated the tag
end since the system could not complete the film runout., After the RV-5 was ejected, the system was run

uging the Backup Mode., No corrective action is contemplated for Mapping Camera Module 4 (MCM-4).

2.6 SECONDARY FLIGHT OBJECTIVE ACCOMPLIBHMENT

The requirement and definition of the Secondary Flight Objectives (BFQ) identified prior to the launch
of 1207 are provided in Annex H to the System Test Objectives (STO).

2.6.1 New 8FQs

During the mission, two new objectives were defined:

o BYE 1531974
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B. SUN Photography

o Exercise a direct solar photography experiment to determine camera and film
degradation. The experiment will be run at the end of the RV-4 gegment.
2.6.2 Early Rev Activity

All primary and redundant svstem testing was completed as planned by Rev 27,
2.6.3 BPFQ Accomplishment

A, 8V Shroud Separation Dynamics

Conducted during ascent.

- B. Reaction Conlrol Subsystem Evaluation

Contimued on RCS-1 until the transfer to RCS-2 on Day 90, Addifional tests on RCS-1 were

conducted during Solo.

C. Orbit Adjust Subsystem Evaluation

Conducted throughout the mission segments. A daily ambient OA and a long burn fo determine

engine washout characteristics was accomplished during Solo.

D. Electrical Subsystem Rev Status Determination

//// Conducted after each of the 5 RV recoveries.

E. T&T Redundant Equipment Evaluation

SGLS-2 tested weekly during the mission,

¥, Lifeboat Magnetometer Calibration

Tests were conducted routinely during the mission.

G. Lifeboat Health Check

The check was satisfactorily conducted on Rev 18 as part of the early vev activities.

E H. Horizon Sensor Noise Evaluation

Full rev recordings were made early in the mission on Revs 124/125 and 140/141, These
recordings were vepeated over the span from Revs 1525 fo 1527,

i. RCS, EDAP, and Thermal Weekly Performance Check

Performed weekly.

J. Electrical System Rev Status Determination

Performed on each rév.

,,,,,,, K. BGLS Signal Strength

Data was collected on a programmed basis from each remote tracking stalion

1., Panoramic Camera Photographic Operations

P e R BYE 1531974
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I

All planned photographic engineering was completed except for Test 6.

e M. Panpramic Camera Thermal Evaluation

Thermal data was collected and evalugted daily throughout the mission.

N. Panoramic Camera NCVU Operation

Plapned butl not conducted by SPO direetion,
Q. RV-1 thru RV-4 Thermal Record

Conducted in a quiescent mode on Rev 125 and with a Panoramic Camera operating on Rev 162,
P, Stellar Terrain BAR XC MOPs
e MOPs were executed on Revs 113, 405, and 632,

Q. Stellar Terrain Calibration

The BT calibration was successfully executed on Revs 935/936.
R. Stellar Terrdin Type 3414 Film Test

Three operates using 3414 were successfully conducted Von Revs 932, 933, and 934.
8. RK-Value Monitoring and Reporting

K-Value monitoring continued until the end of the ST Mission on Rev 942,
- T, TNDI Commanding

Commanding at INDI was exercised weekly.

X. SUN Photography

A direct solar photography experiment was conducted on Rev 1650 using MONO A,

2.7 SOLO AND DEBOOST
Limited Solo testing started after completion of the 8T mission on Rev 942, 87T tests were restricted
to prevent the possibility of ejecting the remalning Terrain or Stellar film. Full Solo testing started after
completion of the prixnary mission with the recovery of RV-4 on Rev 1656,
e All planned Solo tésts were completed except for Lifeboat Execute, which could not be done on the
deboost rev; and the 8T Terrain Shutter reset, which wasg prevented by the Emergency Terrain Thermal

Shutter failure. The active phase was extended at the request of the Program Office to include additional

R S RN A GO BYE 15319-74
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performance evaluation of RC8-1, This activily eontinued until the successful deboost on Rev 1998
{Day 124), Solo test activity is presented in Table 2-1,

2.8 COMMAND LOAD BUMMARY
VVVVVVV The software configuration used to support this mission was "TUNITY MOD 2, The system software
was MOD 13.1F., A nominal one rev load cycle for the payload revs was used throughout the mission. A
—  total of 1,087 command messages were generated during the flight of which 924 were loaded into the

vehicle,
TABLE 2-1
S0L0 CHRONOLOGY

- RV~5 Recovery, Rev 942 —

Rev or Span Event
- 959 OPs-1{o} DBS Redundant Oseillator
QPS-1(n) DBS Redundant Heater
963 - DBS Off

- BV~3 Recovery, Rev 1038 -

1052 - DBS On~-APL Checkout
1364 OPS-1 (1 Redundant TCEA
1473-1474 oPs-1{h,i, ) Redundant Heaters
1477 OPS8-1(g) MCS/LB/SGLS-2 (includes OPS8-1, a,b)
1494 OPS-1(d) Backup Timer
h 1526-1527 ACS-1 Horizon Sensor Mapping
RCS-1 RCS Pulse Count
- 1603 OP§-1(j) Primary OA Tank Heaters
1638 ST-1 Emergency Terrain Shutter
AAAAA 87-2 Stellar Safely SBhutters

- RV -4 Recovery, Rev 1656 (Start Full Solo) —

1660 OPS-1(g,r,s,8 ST Redundant Electronics
ST-14 Terrain Shutter Redundant Electronics
ST-3A ST Calibrate Shutdown
1662 OPS-1(m} SCC No. 1 Select
ST-1 Thermal Shutter
B 1664-1666 ACS-2 Gyro Drift Test
SO SECREF-HEXAGON— DYE 15319-74
- Haride vig Byerman
2-6 Controls Only
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TABLE 2-1 (CONT'D)

Rev or Span Event
16701671 ACS-b Roll Maneuver Tests
1630 ACS-4 Solar Array Dynamics
1684~end 0AS-1 Daily OA to Evaluate Engine
1686 8T-4 Alternating 8T Exposure
1692 THERM-1 -Y Thermal Exposure
16897 THERM-~1 +Y Thermal Exposure
(88-2) Pan Camera Dark Space Thermal
ST-1 ST Emergency Shutters
1703-1704 sT-7 ST Two Rev Continuous Operation
1708 THERM-1 -X. Thermal Exposure
1712 THERM-1 +X Thermal Exposure
1724 THERM-1 -Z Thermal Exposure
1728 THERM~1 +% Thermal Exposure
1735-1736 RCS-3M Quiescent Pulse Count
1737-183¢ ACB-3 Arm Thermal Profile
1738-1739 RCS-3N Quiescent Pulse Count
1740-1990 TTC-1 TTC Life Cycle Test
17511752 RCB-30 Guiescent Pulse Count
1765 RCS-3P RCS-1 Gyrocompass (Modified)
1767 RCS-3G RCS-1 Gyrocompass (Modified)
1800-1801 RCB8-3C RCS8~1 Evaluation, Mono A
RCB-3A RCS8-1 Evaluation, Mono B
RCS-3B RCS-1 Evaluation, Stereo
1816 RCS-3D RCB-1 Yaw Test
1833 RCB-3E RCE~1 Pitch~-down Test
1844 ROB-3F RC8~1 Gyrocompass Reverse
1846 RCS-3G RC8-1 Gyrocompass Forward
1864 RCS-3H RCS8-1 Reverse (Pitch/Roll)
1866 RCS8-31 RCS-1 Forward (Inertial/Roll)
1881 RCG-3J RCS-1 Fly Yaw Through Perigee
— BYE 15310-14
Handle via Byaman
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TABLE 2-1 (CONT'D)

Rev or Span

Event

1830 RCS-3L RCS-1 Fly Pitch Through Perigee
1940 OPs-1{e) SW Bus to LB Batt

1997 - Yaw Reverse

1898 - Deboost

2.9 ANOMALY SUMMARY

Significant anomalies are listed chronoclogically in Table 2-2. The list includes a brief description of

the anomaly and its effects on the misgion, A more delailed discussion of these anomalies ean be gblained

in this report under the refevenced paragraphs.

DAY
15

18

31

65

38

103

103

TABLE 2-2

SUMMARY OF ANOMALIES

DESCRIPTION

Solar Array Leg 1 reduced output by
1/2 panel on Rev 232,

Forward Camera metering capstan
resonance at peak Va/h.

Solar Array Leg 2 reduced output by
1 panel on Rev 495.

Light leak in 8tellax chute section
of MCM.

Aft Film tear on Op 304,

Horizon Sensor Inhibit as result of
incomplete yaw reverse, Failure
to VBE allowed OA to oceur.

RV -4 missing one VHF Antenna,

RV-4 Main Battery vented
electrolyte during shipment.

IMPACT

Attributed to
Jumper

No mission impact.
break in solder connection.
wires added to 5V-8 and up.

RV-1 PFA identified problem.
Perigee raised 2 NM on Rev 289,

Mo mission impact, Similar to
Solar Array Leg 1 incident.

Superimposed image. Canse
upknown, Will increase inspection
and sealing.

RV-3 PFA identified. No mission
impact., Cause of tear unknown,

0OA-38 only partially effective,
OA-38 needed to lower perigee on
Rev 1447, See reference paragraph.

Ng loss in data, Reason and time of

REFERENCE
PARAGRAPH

3.6.1

4.1.2
3.6.1

2.5.5

4.1.1

3.2.6

5.3

Iogs unknown. No aclion contemplated.

No mission impact,
being taken,

“FOP-SE R RO

Corrective action 5.3
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SECTION I

SATELLITE BASIC ASSEMBLY SUBSYSTEMS

3.1 INTRODUCTION
The following paragraphs summarize those requirements from the Satellite Basic Assembly (SBA)

subsystems that could be verified from Ilight data,

3.2 ATTITUDE CONTROL BYSTEM (ACS)
The ACS performed as expected with the exception of a yaw maneuver attempted with low force level

thrusters, see paragraph 3.2. 6.

3.2.1 BV/SV Separation

BV/SV separation was completed at approximately 534, 5 seconds vehicle time; the vehicle time
started 67. 21 seconds prior to lifi-off. Master Clear Off, which enables the pitch, roll, and yaw integrators
to aceumulate angle, was at 510. 8 seconds, SECQ, which terminates BV attitude control, occurred at
e 522, 5 seconds vehicle time. The SV attitude changes from SECO to BV/SV geparation. The attitude and

rates as measured at BV /SV separation are shown in Table 3~1, This table also presents the times in which

the 8V attitudes and rates came back within the specified limits following BV/8V separation (capture),

3.2.2 Subsatellite/SV Separation

VVVVV The Subsatellite/SV separation events of Rev 13 were as follows:

- M Vehicle Time (seconds)
Start Negative Yaw Maneuver T0220. 4

. Stop Yaw 70253, 8
Separation 70813.6
Start Positive Yaw Maneuver 70330.8

- Stop Yaw 70864.2

The ACS parameters just prior to the instant of separation (70313, 6 seconds vehicle time) are

presented in Table 3-2,

R S RS BYE 15319-74
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TABLE 3-1

BOOSTER VEHICLE/SATELLITE VEHICLE (BV/SV) SEPARATION

RATE AND ATTITUDE AT
BV/SV SEPARATION

RATE (degrees/seeond)
HS-@ SEPARATION

ATTITUDE (degrees)
ABECO - SEPARATION)

Bpecified Actual Specified Actual Specified Actual®
Axes (deg/sec) (seconds) {degrees) (seconds} {degrees) HS/Integrator
Piteh 5752 -.108 1“3;;3'?;' . 43.5 N :; to
Roll £786  -.103 £10.8 3.92 +3.5 ;: ;i to
Yaw L7520 .131 Hr = oL 'g‘ o
NOTES: ! Aftitude in degrees to be achieved in 1500 seconds.

2 Actual time required to achieve specified attitude {switch to fine mode + settling time),
3 Rate in degrees/second to be achieved in 1500 seconds.

4 Actoal Hime required to achieve specified rate.

% Relative to the loeal horizontal,

CAPTURE
ATTITUDE RATE

Specified | Actual? Specified®  Actual®
{degrees) {seconds) (deg/sec) (seconds)

4+, 70 +. 014

SEE SEE
+ 70 NOTE . 021 NOTE
[} &
+, 64 £, 014

& Nominal performance, indicating pointing requirements are satisfied, was vbserved at-a nominal settling time of 520 seconds after the
commanded switch to fine mode (672 seconds after separation). The total 1192 seconds is well within the spec of 1500 seconds and

no closér study was performed,
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TABLE 3-2

RATE AND ATTITUDE PARAMETERS AT SUBSATELIITE SEPARATION

~ Parameler Specified
Pitch H/8 +1.0 deg
Roll H/S +1.0 deg
- Roll Tntegrator -

Yaw Integrator -

— Pitch Integrator -
Yaw Attitude (-23.5 deg desired)
Pitch Gyro Rate* +0. 1 deg/sec
Roll Gyro Rate +0.1 deg/sec
Yaw Gyro Rale +0.1 deg/sec

Maximam rates following separalion:
Pitch Gyro Rate*

Roll Gyro Rate

Yaw Gyro Rate

Actual
. 23 deg
.70 deg
17 deg
.14 deg
.29 deg

. 06 deg/sec
. 03 deg/sec

0

.09 deg/sec
.21 deg/sec
. 08 deg/sec

—  NOTE: The asterisk (*} denotes that the Geocentrie Program rate is connected.

3.2.3 Payload Operations
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3.2.4 Mapping Camera Module (MCM) Operations

3.2.4.1 MCM Calibration Maneuvers

The calibration maneuver on Rev 936 consisted of yawing the 8V 180°, then pitching down
142°, followed by an inertial period for the calibration. Geocenirie rate was then commected and
disconnected an additional time to provide a total of two pitch attitudes for MCM ealibrations. The second
pitch attitude was 154,11 degrees. The vehicle was pitched back to local horizontal and yawed 180° to nose
forward geocentric control. The pitch atiitude as measured with the H/S upon returning to nose forward
horizontal flight was -, 56°, indicating sucecessful execution of the calibration sequence.

The settling time for Calibration 1, the time from initiation of the pitch-down maneuver to
the start of Frame 001, was 339.3 seconds. The seltling time for Calibration 2, the time from the
removal of geocentrie rate to the start of Frame 001, was 11, 6 seconds. Bettling times were well within
the 600 seconds allowable.

3.2.4.2 MCM Recovery
RV-§ recovery is performed with the SV yawed 180° and pitched-down, with the release

{aking place along the SV X-axis. Vehicle rate apd attitude parameters at RV-5 separation were nominal,
RV-~H was separated on Rev 942 at vehicle time 825231.8.
3.2.5 Recovery
The piteh-down maneuvers preceding RV-1 thru RV -4 separations were all within specification.
The RV separation performance summary is shown in Table 3-3. It appears that the RV-4 separation

impulse may have been in excess of the 166 lbs/second specification limit,
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TABLE 3-3

SUMMARY OF RE-ENTRY VEHICLE/SATELLITE VEHICLE SEPARATION PERFORMANCE

Pitch-Up
Following
Pitch~ RV Sep Pitch
Peak Max. Pitch Induced Down to Removal Pitch Thruster Angle
Pifch Integrator Impulse Prior of Maneuver Inertia Moment Roll Meas
Rate Angle By Rev to Sep Command {After Sep) Arm Spec H/S
RV/Rev (deg/sec) {degrees) (Ibs/sec) (degrees) (degrees) (slug-it2) {feet) (degrees) (degrees)
1/229 1.39 5.2 128 -33.8 98.3 143112 16.4 +1,0 -.08
2/602 1,37 5.6 133 -37.5 100.1 121872 15.9 1.0 -.20
3/1089 1.51 8.4 140 -40.8 99.4 93916 14. 6 1.0 -, 08
4/16586 1.40 9.2 169 ~37.4 35,7 84455 14.5 +1.0 .12
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3.2.6 Unsuccessful Yaw Maneuver for 0A-38

Although the thrust of Reaction Engine Assembly (REA) 1 had reached a value below that
recommended by SBAC for continzed use, the vehicle was still being econtrolled within specification. In
the desire to extend the use of RCS-1 {o the maximum and since no danger to the vehicle was invelved, it
was decided o execute the yaw-around maneuver for a negative OA (OA-38), Because of low reaction
control system thrust levels (1 1b to 2. 2 Ibs vice the nominal of 5 s}, it was decided to perform the
yaw-around maneuver in the gyrocompass to fly nose aft mode. Although this method of maneuvering
requires much more time to complete (approximately 5,400 seconds), it was felt that using the degraded
thrusters in the pulsing mode would be better on thruster health than the "full-on" usage reguired to
achieve a nominal maneuver rate of .7 degrees/second as in the standard vaw maneuver,

Due to the insufficient time allowed to perform the gyrocompass maneuver in the coarse mode,
the vehicle roil attitude errvor increasged beyond the roll horizon scamner field-of-view eaunsing the horizon
scammer to inhibit and the vehicle to subsequently tumble. At Rev 1442 Pogo, the Roll Horizon Sensor
(H/8) outputs were observed tobe iphibited on both PACS and RACS, The continued presence of the pitch
H/8 output indicated a single head inhibit had oceurred.

o Attempts to Variable Block Evase (VBE) the negative OA and subsequent yaw forward failed.
These commands were in PMU A, whereas VBE of PMU B was executed. There was insufficient time
remaining before station fade out to send VBE of PMU A,

On Rev 1443 Pogo following the negative OA and vaw forward, the vehicle was stuble and flying
nose forward (no H/8 inhibit). Evaluation of playback data from Rev 1442 Pogo, which was recorded on
Rev 1441, showed that the H/8 inhibit oceurred during the fine mode portion of the yaw reverse. Due fo
the longer than anticipated time to reach the gyrocompassing coast rate of , 19 degree/second (coarse mode
PWM saturation limit), the 2,500 second coarse mode gyrocompassing period was insufficient to complete
the major portion of the 180° maneuver. The observed time to reach coast rate (2,200 seconds) was
approximately 600 seconds longer than expected from previous analyses. Since the time to reach coast
raté ig dependent upon the magnitude of the initial error, it is uncertain as to whether the unexpectedly
long time to reach coast rate was because of a small initial error, or a combination of low and unbalanced
thrust levels from RCS-1.

When the ACS was switched from coarse (o fine mode, the roll gyro was sensing an orbital rate
component of approximately -. 06 degree/second. This is beyond the . 021 degree/second PWM saturation
limit in fine mode. Thus, the 8§V roll attitude inereased in a positive direction until H/8 inhibit oceurred
{approximately 12°) resulting in a tumble. Subsequent orbit evaluation revealed an approximate vehicle
attitude of ~28,7° in pitch and 148° in vaw at the time of the OA burn.

After QA-38, while the 8V was gyrocompassing back to nose forward attitude, the B/S re-acquired
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the earth and completed the gyrocompassing maneuver within the éxpecied time, The direction of yaw for
the return was in the negative direction, The direction of gyrocompassing is dependent upon the polarity
of the initial ervor signal. Following this maneuver, the vehicle was in the normal nose forward gttitude
at Rev 1443 Pogo. An MIV1-to-M2V2 transfer was executed on Rev 1447 with M1 remaining Vo’

As a result of the evaluation of this anomaly, no changes are contemplated in the vehicle., Time
for the coarse mode portion of any future use of this maneuwver will be selected utilizing the results of this

study, The ACS operation was normal.

3.3 REACTION CONTROL SYSTEM (RCB)
3.3.1 Flight Summary

8V-T was the first vehicle to operate with a complete set of soft seat valves for the thrusters.
Propellant for the RCS was drawn only from the small RUS tanks for the first 1,013 revs. With the hard
geat valves used on 8V-1 thru 8V-6, it was shown that non-velatile residue (NVR) from fuel stored in the

VVVVV RCS tanks would eventually cause the valves to leak. No leaks were observed on 8V-7. On Rev 1013,
Isolation Valve 2 was opened connecting RUS Tanks 1 and 2 (Tanks 3 and 4 were not installed) to the QA
Tank and RCS propellant was drawn directly from the OA Tank.

AAAAAA The primary Reaction Control System (RCS-1) was used through Rev 1449 (Day 90) when control
was switehed to the standby system (RCS-2), Switch to RCS-2 was occasioned by the unsuccessful yaw
maneuver diseussed in paragraph 3. 2.6, RCS-2 performed nominally throughout the remainder of the
active mission,

The REA and REM temperatures have been closely watched in the past to signal RCS leaks. The

temperature levels for SV-7 remained velatively constant throughout the flight.

3.3.2 Propellant Consumption

Since SV-T was the first vehicle to be operating off the small RCS tanks, il was possible for the
first time to get an aceurate average daily consumption rate. Over the first 1,000 revs, propeliant
consumption averaged 2.8 lhs/day. Tt is estimaied from the less accurate measurements when the OA Tank
was connecdied that the rate remained constant until the Solo operation when the duty cycle changed.

3.3.3 Thruster Performance

Thrust levels for RCS~1 were determined using the individual REA chamber pressures with the
exception of REA~1 where thrust was determined from gyro data, Figure 3-1 is a plot of the novialized
thrust over the mission life. The dashed lines gre the i8% run~to-run specification limits. As can be
seen, all of the yaw thrusters and the two low activity pitch roll thrusters degraded while the active
throsters (3 and 7) remained healthy throughout fiight. All REA duty cycles were slightly lower than

previously experienced,
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Total pulse count for RCS-1 thru Rev 1449 is shown in Figure 3-2, The method used to determine
pulse count was checked during Solo by comparing continuous record sequences with the sampling system
used for Figure 3-2. For the high duty REAs (8 and T), the accuracy is 330%; for the other thrusters,
the technigue does not give an accurate count and can only be used to verify the thruster has a low duty
eycle. RCS-1 was again activated on Rev 1740, Health tests were conducted to determine if the degraded
thrusters of RC8-1 could perform critical vehicle maneuvers while operating at low feed pressures. All
attempted maneuvers were successfully accomplished. During this period of Solo operation, RCS-2 was
brought on line each evening 1o minimize the possibilily of operational problems. RCS-2 was operated for

control during the deboost event.

3.4 ORBIT ADJUST SYSTEM (CAS)
3. 4.1 Orbit Control

The CAS was utilized 43 times during the active mission and 21 times during the Solo phase. A

large number of starts were purposely plamed during Solo to investigate the life capability of the QA engine.

The QA firings were all normal and engine performance wag well within specifications, Because
of the uncompleted yaw reverse maneuver, the vehicle was yawed 1487 and pitched -28.7° at the time of
burn for OA~88, This resulted in a AV of -17. 15 feet/second along the vehicle X-axis, which was within
4% of that plammed.

The catalyst bed pressure drop exhibited an early gradual decline; however, it subsequently
stabilized at approximately 15 Tos/inch,

3. 4.2 Deboost

The deboost was successfully accomplished with five engine pulses, OAs 59 thru 63. This
consisted of four 74 second firings and one 215 sceond firing with off-times of 5 seconds between firings.
The firing duration was 515 seconds to achieve a planmed negative velocity increment of 188 feet/second.

A sixth firing was programmed for 180 seconds to bring about propellant depletion; depletion was observed

at approximately 85 seconds into this burn. The engine performance during all burns was nominal.

3.5 LIFEBOAT I 8YSTEM
3.5.1 Bay 10 Battery Indoced Errors

Again for this flight, two Type 29 Batteries were installed in Bay 10 adjacent o the Lifeboat
Magnetometers in Bay 9. These batteries introduced magnetometer errors. Therefore, a calibration test
was run on Rev 52, The following are the results of this calibration test:

A, Telemetry bias on both D201 and D202 channels is 0 to 1.5 milligauss; therefore, no
correction of data for telemetry bias was required.
B. Induced magnetism errors are similar to those on 8V-5 and 5V-6 and based on the errors

encountered, it was concluded that the Lifeboat System eould still operate within its attitude specification,
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Additional contirmation of Lifeboat capability was obtained during recoveries when magnetometer
readings indicated errors of less than . 5° in piteh and yaw for RV-1 and less than 1° for RV-4, These
values are well within the allocated error of 2.5 degrees,

3.5.2 Yaw Aftitude Determination

Periodic yaw attitude determination tests were pérformed throughout the mission, These tests
are periormed as a backup in the event of an ACS malfunction. Since an error of 1° yaw would result in a
6 milligauss change in the AQ magnetometer, a 1° error would be difficult to detect without establishing
the magnetometer distortion error while ACS control is normal.

Based on these same tests, errors of 0° to 1° in yaw and 1° in pitch would be expected if

Lifeboat were used to deboost,

3.6 ELECTRICAL DISTRIBUTION AND POWER (EDAP)
3.6.1 Solar Arrays

Solar arvays were extended on Rev 1. Power output from each leg exceeded the specification
value. Degradation from normal orbit envirenments was 4. 7% after 103 (1,656 revs) days, However, an
anomaly occurred on Leg 1 (Rev 232) which reduced the output by 1/2 panel for approximately 15 mimtes
during the illuminated period. Solar Array Leg 2 exhibited a similar problem on Rev 485 reducing the
output by 1 panel for 7 minutes during the illuminated period. The reduced output time for both legs
increased each week of flight until Rev 1266 when the reduction extended throughout the illwminated period.
This power logss did not compromise the mission abjectives sinee the generaled power continued to be
greater than the power used,

The fault was traced to a change in solder on the connecting boards. This more-~brittle solder,
which is more susceptible to thermal fluctuations, led to the separation between the trace and post
comnector. All future solar array Connectors have jumper wires installed in addition to the traces, whieh
should eliminate this problem on future flights.

3.6.2 Main Bus Voltage
The main bug voltage varied from a low of 25. 9 to a high of 31. 5 volts. The allowable range is

25.5 to 33 volts, Low range voltage was ohtained during payload operations with a bus load of B1 amps.
High voltage data was gathered during charge cycles.

3.6.3 Power Capability and Usage

Power usage ranged from 313 to 412 amp-hours/day. The 412 amp-hours/day exceeded the 390
ealeulated amp-hours/day capability. K2 cutoffs did oceur during this period indicating the generating
vapability exceeded 390 amp-hours/day when loaded heavily. Excess capacity was demonstrated with K25
occurring on Rev 3 and then on random revs up to Rev 28, after which K28 occurred essentially on every

rev except those with heavy payload operations,
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3.6.4 Type 28 Main Batlery Performanee

All Type 29 Batteries operated normally and in & desirable environment (44°F to 50° F) throughout
the mission. The main battery (No. 4) heater experienced abuormal cyeling patterns during Revs 186-306,
345, 511, and 512, The only noticeable effect was a vise in temperature from 46°F to 48°F. Abnormal
eyeling of the heater was also observed on Batlery 3 on Revs 333, 334, and 335, The temperature of the
primary batteries, which are in the same bays, rose about 2°F, These heater avomalies are gimilar to
those observed on 8V-6. A solid state thermal control device, replacing the present thermostats, will be
incorporated starting with §V-11, In the interim, additional testing has been introduced to sereen out
malfunetioning thermostats.

3.6.5 Pyro Batlery Performance

Pyro Battery 1 stabilized at 48°F to 50°F, which minimizes self discharge during the mission.
Lift-off capacity was 11. 194 amp-hours. After 103 days, the usage for instrumentation and self discharge
was 5. 22 amp-hours leaving a residual capacity of 5, 97 amp~hours, Cell degradation life at completion
of the primary mission (Day 103) was 21 days. Pyro Battery 2 followed the same pattern.
3.6.6 Lifeboat Battery Performance

The Lifeboat battery operated normally in a 48°F to 49°F environment throughout the entire
mission, A total of 214 of the 351 amp-hours at launch remained at the end of 103 mission days. Cell

degradation life at the completion of the primary mission was 23 days.

3.7 TRACKING, TELEMETRY, AND COMMAND (1T & C)
3.7.1 Tracking
Theve were four reported data losses on $V-7 that have been attributed to new antenna pattern
"holes'. The principal characteristics of the station passes during which the data losses occurred ave
summarized in Table 3-4,

TABLE 3-4

SUMMARY OF STATION PASS CHARACTERISTICS WHEN DATA LOST

Range al Elevation
Maximuom Aptenma Mazinmm Angle Duration
Vehicle Elevation Used Elevation of Lioss of Loss

Pass RTS Side {degrees) (feet} {NM) (degrees) {seconds)
125 GUAM Right 67 60 158 594 to 46D 37
146 COOK Left 63 60 125 41D £o 28D 20
154 COOK Right 50 46 151 54D to 45D 16
1208 COOK Left 68 48 136 40A 2

NOTE: The A or D codes in the elevation angle of loss column refer to whether the elevation angle is
ascending or descending from the magimum elevation angle,
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In the first three instances, real time data was lost. Al 1208 COOK, only tape recorder
“““ playback data on the 1.7 MHgz subcarrier was lost.
Review of signal strength daia from several passes having similar characteristics bui with no
. data dropouts revealed rapid and high fluctuations of signal strength af high elevation angles, It is
therefore coneluded that the data losses were due tonew, very small area holes in the anterna pattern.
The 2 second loss of tape recorder data on Pass 1208 COOK coincided with a signal decrease of
AAAAAAA 31 dBm and a return to the previcus signal strength level of -84 dBm within two seconds,
Although it is probable that the initial loss of data is due to the antenna holes, the duration of the
data loss is influenced by the ability of the RTS to re-acquire the downlink signal once it is realized that

the loss has occurred.

3.7.2 Telemetry

3.7.2.1 General Performance

Telemetry System performance was satisfactory throughout the flight. PCM Bide 1 was

utilized on all active station contacts except Reve 9 and 18 when PCM 8ide 2 was checked. SGLS-1 was

VVVVV utilized on all active station contacts except for periodic cheecks of SGLS-2 on Revs 9, 18, 130, 243, 373,
471, 584, 697, 811, 924, 1054, 1151, 1265, 1378, 1477, 1492, and 1606. Operation of both SGLS links
vvvvvv was satisfactory, except as noted in paragraph 3,7.1. In addition, operation of the PCM System during

tape reecording and operation of Tape Recorders 1 and 2 was normal throughout the flight. ‘I‘apé Recorder
2 was used satisfactorily on Revs D (ascent), 124, 125, 140, 141, 162, and 9368 for read-in and Revs 2,

133, 148, 166, and 936 for read-out.

To gain data on the Tracking and Telemetry Subsystem performance for lenger missions,
the subsystem was exercised 50 times per revolution during Solo. This brought the tofal number of
““““ subsystermn on/off cycles from 12,000 to approximately 21,000, the number estimated for a 180 day mission.
All equipment performed satisfactorily.

3.7.2,2 Instrumentation

Table 8-5 presents the instrumentation anomalies at lift-off.
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TABLE 3-5

INSTRUMENTATION ANOMALIES AT LIFT-OFF

o Identification No. Hem Description
BOO1 Primary REA Chamber Pressure  Inoperative due to defective
Monitor transducer,
o BO53 Thruster 3 Temperature Erratically indicated incorrect
Monitor temperature, usually 80° high.
B242 Lifeboat Regulator Valve Close Will occasionally indicate a "1
Monitor (closed) with the Regulator

Valve open and gas flowing.
This is an instrumentation
— anomaly.

3.7.3 Command

3.7.8.1 General
The vehicle 8GLS command equipment was utilized to receive more than 20 million bits
with no vehicle problem indications.

3.7.3.2 GFE Command System

A, Extended Command System {ECS)

The ECS responded satisfactorily in all command modes resuliing in the loading of
249,965 Stored Program Commands (SPCs) in memory. Of the 8PCs Ioaded, 110,539 were output by both
PMUs for decoder processing. The remainder were erased prior to their time label matches, In loading
- the 249,965 8PCs, there were no command rejects attributable to the ECS,
B, Minimal Command Subsystem (MCS)
The MCS responded correctly to all commanding.
C. Remote Decoder/Backup Decoder

Both sides of the Remote Decoder were used for each of the five recoveries. Performance
of both sides was determined to be acceptable through analysis of telemetry data.
D. Command System Usage Summary

Table 3~-6 presents a summary of the command gystem usage thru Rev 1656,
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TABLE 3-6

COMMAND SYSTEM UBAGE

{hours)
System Total Operating Time
ECS 2432.6
MCS 10.4
Remote Decoder 2.8
Backup Decoder 0.1

3.7.8.3 375 MHz Receiver

The 375 MHz Recelver was powered during the entire mission with no anomalies.

3.7.3.4 Data Interface Unit (DIU)

The Data Interface Unit performed satisfactorily throughout the flight.

3.8 MASS PROPERTIES

The vehicle weight history is presented in Table 3-7.
TABLE 3-17

VEHICLE WEIGHT HISTORY
(pounds)

Event
Prelaunch Weight
After Sub-Sat Eject

Prior to RV-1 Separation
After RV-1 Separation
Prior to RV -2 Beparation
After RV-2 Separation
Prior to RV-5 Separation
After RV-5 Separation
Prior to RV-3 Separation
After RV -3 Separation
Prior to RV -4 Separation
After RV~4 Beparation

Prior to Deboost

=R A R
3-15
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24,958
21,423
21,079
19,529
18,821
17,329
16,014
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13,894
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3.9 BOLAR ARRAY (8A)
Deployment and erection time histories for the solar arrays were nominal. The arrays were deployed
at the first station pass (INDI) and were repositioned from 18° to 0° at KODI on Rev 1 for maximum outpul

at the {light beta angle of 0 degrees.

3.10 THERMAL CONTROL
3.10,1 Mid and Forward-sections Including MCM

Flight data indicates that the thermal design of these seclions provided the required orbital
temperature control. No desigon changes are programmed as a result of V-7 flight performance.
3.10,2 Active Thermal Control (ATC)

The reference temperature, T

RET for the Mid-gection film path ATC remained relatively

constant for the first three segments of the mission and then experienced a gradual cooling of approximately

3°F during 12074, The rate of change in T is approximately the same as the rate diserved on SV-5.

REF
The RV heater control zones, which are actively controlled relative to T

of T

REF’ were generally within 1°F

REF The reason for this cooling has not yet been determined.

3.10.3 Aft-section
Acceptable Aft-section temperature control was maintained throughout the flight. All equipment

temperatures remained within design Hmits.
The 8V-T Aft-section was configured as follows:
A, The external paint pattern and the battery and ARM modules are configured the same as
on 8V~5 and SV-6,
B. The forward web of the RCS has been replaced with a {russ petwork {block change).
. RCS Tanks 3 and 4 in Bays § and 7 have been removed.
Equipment and structural temperatures indicated contamination degradation to external vehicle
thermal control surfaces similar to that noted after all other flights, The amount of degradation was

within the bounds of preflight analysis.
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SECTION IV
PAYLOADS

4.1 SENSOR SUBSYSTEM

4.1.1 Camera Operations and Performance

Owerall, Mission 1207 was a successful HEXAGON operation, The Sensor Subsystem (88)
performed very well and all of the film was transported with good fracking characteristies and was
recovered without significant damage.

A film tear on one Aft frame in RV-3 (Op 304) did not adversely affect performance., Film path
telemetry data and image analysis indicated that the tear had most probably occurred after exposure.
Subsequent analysis established the most probable cause as ingestion of a connector dust cap in the Take-up
area. There were no repeats of this anomaly.

Both fine film paths performed nominally throughout the mission except for a resonance exhibited
by the Forward Camera metering capstan at peak Vx/h values of the original orbit. The corrective action
taken was modifying the orbit by raising the perigee altitude 2 NM on Rev 289 to avoid the troublesome
region, Operation was nominal thereafter, In addition to the 1414 Film, 1207 included approximately
5,000 of 80-255 Color Film, and 500" of FE-3816 Infrared Color Film on the Aft Camera. This is the
gecond HEXAGON mission to attempt infrared color photography, and the first to do so successfully.
Mission 1207 is the first of the Block T series of HEXAGON Camera Systems, which incorporates an
Interchangeable Filter (ICF) capability.

4.1.2 Camersa Data

The Panoramic Camera data for 1207 is summarized in Table 4-1,

TABLE 4-1

CAMERA STATISTICS

Parameter Forward Camera Aft Camera

Camera Designation A B

Film 1414 1414/80-255 /FE~3916

Focal Length (inches) 59,9917 59,9680

Equivalent Filter Type W-12/W-2E3 W-12/W-2E3

Initial Focus Setting (microns) 137 33/63

Supply Footage (feet) 107,428 100,406/4984/501

Supply Spool No. 2331 2490

Supply Film Weight (1bs) 850.1 853.7
FOPSEERETHENAGON BYE 15319-74
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TABLE 4-1 { CONT'D)

Parameter Forward Camera Aft Camera
Optical Set Numbers 031 038
Initial Pneumatics (Ibs) 34,0
Estimated Remaining Pneumatics (lbs) 4.5

It should be noted that the focus was not changed on either camera,

4.1,3 Camera Operations

The mission was active for 103 days, the longest HEXAGON mission to date, The 88 had the
following constraints on its operation to preclude mistracking:
A. No rewinds greater than 5 inches/second.
B. No 30° scan mode operations at +45° scan centers.
These constraints are now considered standard for future HEXAGON missions,
Film footage for each camera and mission segment is broken down by each 15° segment, see
Table 4~2. The number of frames for each camera and mission segment acquired in each of the four scan
modes is given in Table 4-3.
TABLE 4-2

DISTRIBUTION OF FILM FOOTAGE PER SCAN SECTOR

(feet)
Mission Scan Sector (degrees)
Segment Camera '-60to -45 -451to -30 -30to-15 -~15to0 Oto15 15to30 30to45 45to 60
1207-1 Fwd 946 2602 3355 3570 3634 3312 2817 1269
Aft 831 2452 3202 3424 3465 3141 2634 1114
1207-2 Fwd 1025 2714 3217 3679 3498 2035 2332 744
Aft 1025 2714 3217 3679 3498 2935 2332 744
1207-3 Fwd 530 3023 3707 3950 3884 3442 2913 618
Aft 530 3023 3707 3950 3884 3442 2913 618
1207-4 Fwd 318 2368 3116 3052 2734 2321 1764 207
Aft 317 2360 3104 3056 2740 2312 1758 180
O EECRET-HEXAGON BYE 15319-74
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TABLE 4-3

DISTRIBUTION OF FRAMES PER SCAN MODE

{frames)
[—~ Scan Mode (degrees)

Mission |
Segment Camera 30 {(1M) 60 (2M) 30 (3M) 120 (4M)
1207-1 Forward 315 1019 1557 298

Aft 315 1000 1534 206
1207-2 Forward 466 1557 1081 214

Aft 466 1657 1081 214
1207-3 Forward 1108 1413 1354 108

Afl 1109 1413 1354 108
1207-4 Forward 2194 1223 395 63

Aft 2190 1223 395 56

The Input Drive Servo on the Forward Camera had a higheér than normal summed error deviation during
testing at both the east and west coasts. This anomaly did manifest iftself on-orbit and resulted in a
detectable disturbance (78 Hz). On the Aft Camera, during 1207-1 and 1207-4, an extraneous pulse toward
the beginning of operation caused an early start resulting in two exira frames.

Prior to vehicle launch, EM data indicated that the Forward Camera Supply Seal Door was
oecasionally sticking to the film during initial transport start-up, This anomaly was verified via subsequent
analysis of the affected film; however, the anomaly did not oceur on-orbit and there was no impaet on
camera performance,

4,1.4 Photographic Image Quality

Photographic image qualily was very good and essentially equivalent from both cameras. Mean
2:1 contrast VEM resolution performance was 155 +15 cycles/mm, which is comparable to or better than
previous winter missions, Peak VEM resolution was approximately 180 cyeles/mm. The seven CORN
tribars read ranged from 1,8' to 2. 9* ground resolved distance, Single acguisitions on color and infrared
color read 2. 6" and 5.5 respectively. There was a consistent trend for in-track gquality meagurements to
bie slightly superior to cross-track. The 1207 fribar data normalized to 2:1 contrast is given in Table 4-4.

Although the PFA Team had been concerned about a possible degradation of image quality with
successive BVs, an in~depth quality assessment revealed no significant losses with time into the
mission. There was, however, a predominance of low sun angle photography during the latter half of the

mission. Local weather and acquisition geometry rather than camera system performance as such continue
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to be the principle sources of quality degradation.
TABLE 4-4
CORN TRIBAR ACQUISITIONS NORMALIZED TO 2:1 CONTRAST

— Forward Camera —

55211 i::;lli r—GRD (feet)-———1 ]—RP {eycles/mm) _I

Op Frame {degrees) (degrees) IT cr GM IT T GM
22 003 24 2.0 2.8 3.6 3.2 144 1;8— 130
69 003 5 -1.3 2.3 2.9 2.6 158 125 141
188 004 2 -0.5 2.3 2.6 2.5 157 138 147
529 002 -21 «2.2 2.3 3.0 2.6 174 137 154

- Aft Camera —

22 004 25 0,4 2.7 3.1 2.9 148 139 143
186 004 2 -2,.5 2.4 3.6 2.9 150 101 123
529 003 -2 0.7 2.8 3.0 2.6 169 137 152

As with previous missions, an infermittent anomalous avching of the mdjor axis quality (scan angle
dependency) was observed and continues to be unexplained, A thorough apalysis of thig anomaly is in
progress. The effective field curvature on-orbit was measured by VEM and found to be essentially flat,
confirming the adequacy of the platen tilt settings. There was no loss in resolution detected in mission
photography as comparéed to the comparable ground test data. This was an area of concern since, during
Chamber A-~1 testing, outgassing oceurred which contaminated the camera optical surfaces. Resolution
variability, however, was again more severe on-orbit (14%) than in Chamber A-2 (8%).

GAWA calculations have béen discontinued. These caleulations served their initial purpose of
verifying CRYSPER performance prediction programming with mission image suitability for the photo~
interpreter. Analyses are confinuing in an aftempt to relate mission parameters and photographic image
quality to the National Image Interpretability Rating Seale (NIIRS) data.

4,1.5 Focus

Mission 1207 was launched with focus set at gptimum. There were no changes made during the
mission. VEM analysis input to the focus decision employed for the first time the new 25-step INSCAL-~
produced VEM matrix, Use of the old 8~step VEM matrices, which were wsed for gathering data from
Missions 1201 thru 1206, is now discontinued, Cross calibration demonstrates data compatibility. Based

on a subjective evaluation, the color photography was alse at optimnum focus,
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4.1.8 Film Synchronization

Measured displacements in the smear slit imagery as eompared to predicted displacements were
uged to assess the accuracy of image motion compensation (IMC). Launch setlings made from ground test
syne-flagh data were within . 01 inch/second mean smear residual error with the exception of the Aft
Camera in-track. For this case, smear error was determined to be . 032 inch/second and was corrected
on Op 132 by commanding a mims {~) 3~step OOAA change.

The S0-255 Film on the Aft Camera was found to be too slow by . 058 inch/second in the cross-
track direction. Recommendations for future migsions have been made based upon the Mission 1206 and
1207 color on-orbit tests.

The anticipated on-orbit variability of image motion was less than that measured, except for the
Aft Camera In-track direction. The on-orbit measured variability was lesg than the original 8V design

budget. The Aft Camera in-track was , 015 inch/second in excess of the budget,

4.1.7 Exposure

An exposure imbalance of . 06 log E between the two cameras was corrected on Op 138 by reducing
the Aft Camera by a two-count slit width bias. Microdensitometric analysis of mission photography revealed
a slight overexposure (. 05 log E) relative to the present 1. 0 mean scene depsity aim criterion. However,

a change to a 1.1 aim is recommended. Both color records appeared to have correct exposure,

Use of the new 3~step snow biasing technique showed a significant inerease in the number of
correctly biased snow surround frames over what would have resulted with the former single-step criterion,
Analysis of sand surround frames indicated that the present desert polygon bias is sufficient when applied,
but that modification of the application c¢riteria may be required. Consistent with previous missions,
analysis of vegetation surround frames indicates that domestic photography has larger scene log E ranges

than denied area photography, and that the Forward Camera tends to produce larger ranges than the Aft,

4.1, 8 Engineeriog Tests

Eleven engineering tests were defined in the Engineering Photography Plan. This series of
tests was designed to acquire data for assessment of on-orbit camera, lens, and {ilm performance,

Table 4-5 presents a summary of objectives and status of each of the tests.
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TABLE 4-5

SUMMARY OF ENGINEERING TESTS

Test Obijective Status
1. Thru Focus (1414) Optimize focus, Accomplished; confirmed focus (1414)
was optimom in RV-1.
2. Smear Slits (1414) Validate IMC settings. Ag¢complished; optiraum biases
determined in RV-1; {mplemented
(Adt in-track) and confirmed in RV-2.
3. Smear 8Slits (SO-255) Evaluate smear slit Completed in RV-1; no O0AA changes
imagery for validating recommended.
IMC settings with
802585,
4, CORN Acquisitions Evaluate and radio- Completed in RV~1 with a single
{80~255) metrically calibrate acquisition reading of 2, 6' GRD.
S0-255.
5. CORN Acquisitions Evaloate image guality Completed in RV-3 with a single
(FE-39186) of FE-3916. aeguisition reading of 5. 6" GHD,
&. Lens MTTF (1414) Measure on-orbit lens Two acquisitions were accomplished
MTF, but were not usable; test cancelled
after RV-2 in favor of Test 11,
7. Tuecson Acquisition Standard scens for Satisfied only for RV-1, RV-2, and
gquality asgessment, RV-4.
8. Color Thru Focus Optimize focus. Accomplished in RV-1; confirmed that
(S0O-255) focus (80-255) was oplivoum,
9. Tribars for Resolution Photo quality assess~ Satisfied enly for RV-1, RV-2, and
ment, RV=~4; acquisitions werd in commion
with Test 7, Resulls indicate an
average of 2, 2' GRD (floating contrast)
and 2,8 (2:1 normalized contrast).
10, Smear Versus Scan AsBess smear as 4 Accomplished mission goal.
Angle funection of scan angle
location,
11. Densge Culture Acquisition Photo/EM ecorrelation, Accomplished; system performance

(1412)

4.1.9 Processing and Reproduction

were sheared with the exception of RV-1,

verified.

Defilming of all RVs was accomplished without any major difficulty. Both TU ecore locking pins

This resilted in approximately 100! of film being spilled in each

RV during aerial recovery. Processing and reproduction of the 1414 and S0-255 Films was accomplished
without incident. A minor delay in processing the FE-3916 was caused by film creases in a non-imagery

area pecessitating a machine cut in Op 6894, S50-287, a new color duping film requiring n special reversal
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process, was used to generate all color duplicates. Magenta dye layer black and white duplicates were
made of both type color records on 50-182 Film, Experimentally modified Redondo Printers were used
to print the RV-~4 second generation positives with modified chemistry, High contrast daplication was
provided for specially designated targets and areas.
NPIC analyses have shown that the black and white duplicates from the original negative are
) similar in resolution {ransfer to previous 1200 series migsions. The experimental second generation
duplicate positive system is a good replacement for that previously used as it provides some improvement
in highlight rendition. The black and white duplicates made from the color origingl positives (SO-255 on
“““ 1207-1 and FE-3916 on 1207-4) were similar to past 1200 series missions. The second generation color
duplicate positives made on Aerial Color Print Film 80-287 provided a substantial improvement in
resolution over that of 80-356 used on previous missions. However, the tone reproduction of 80-287 is
poorer than both the color original positive and comparable copies made on 80-356 Film, The color
duplicates made from the color IR original positive were judged good to excellent for color balance, but
possegsed poor resclution as a resalt of the low resolution capability of FE-3916.

4.1.10 Exploilation Suitability

The overall interpretation sulfability on Mission 1207 was average, with the majority of the
targets read out by NPIC rated a 4 on the National Imagery Interpretation Rating Scale (NTIRS). The

- introduction of NIIRS ratings in Misgion 1207 has confirmed the relationship of the interpretability of a
photograph to the basic acquisition conditions of weather, photo scale, obliguity, and solar elevation.

The new 80-287 Color Duplicate Positive Film resulted in an improvement in the exploitation
capability of the color photography due to a higher resolution level than 80-356. The image gualily of the
color duplicate positive is still lower than the black and white duplicale positive, bul many photointerpreters
said that occasional color coverage of their targets was beneficial. Tone reproduction and color fidelity
problems were noted in the color duplicate positive made from 80-255. An 80-356 color duplieate positive
------ had to be substituted for the $0-287 duplicate positive for the wheat yield study.

The FE-3916 IR Color Original Positive Film, while of low resolution, resulted in good to

excellent interpretation comments from the photointerpreters engaged in the wheat vield study.

4.2 MAPPING CAMERA SUBSYSTEM

4.2.1 Mapping Camera Operations and Performance

The Mission 1207 Mapping Camera SBubsystem (RV=-5) operated on 134 revolutions between Rev 8

and Rev 937. Recovery was affected on Rev 942, A total of 2,106 frames were exposed in the Terrain
"""" Cameraz and a corresponding number of frame pairs were exposed in the Stellar Camera. These exposures
included 18 frames of 3414 Film exposed on the Terrain Camera for engineering evaluation, and 18 frames

e exposed for in-flight calibration.
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Post flight analyses conducted at the processing site, the Mapping Camera Contractor’s facility,
and DMATC have shown that mission objectives were met with a high level of success,

The imagery acquired from both cameras was comparable to past missions. The Terrain Camera
performed at expected levels based on acceptance test results, and the Stellar Cameras recorded an
adequate distribution of sixth magnitude stars.

Except for the Stellar process marks, the ancillary data generated by both units was acceptable,

Weather conditions for the majority of the photography were fzair to good with approximately 71%
of the photography being 90% cloud free. Compared to previous missions, 1207 had the highest percentage
(90%) of cloud free photography.

Table 4-6 summarizes the significant Mapping Camera Subsystem activities.

TABLE 4-86

SUMMARY OF SIGNIFICANT MAPPING CAMERA SUBSYSTEM ACTIVITIES

Rev Activity Event
- Ascent No anomalies,

7 Photography Health check with programmed photography .
24 Photography First indieation of D platen press TM anomaly,
88 Photography +Y shutter T™M (8212} indicated shutter

"not elosed’.

113 Photography Bar XC acquisition.

405 Photography Bar XC acgquisition.

437 Puotography First indication of "D" capping shutter
TM (8204) anomaly.

632 Photography Bar XC acquisition.

932 Photography 3414 engineering,

933 Photography 3414 engineering.

934 Photography 3414 engineering,

936 Photography ST in~flight calibration.

938 Photography Attempt to photograph Comet Kohoutek,

23¢9 Film runout Unsuceessiul film runout event due to
stalled Terrain system,

942 RV-5 recovery Successful air recovery of BV-5,
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4,2.,2 Mapping Camera Subsystem Data

The Mapping Camera Subsystem data for Mission 1207 is presented in Table 4-7.
TARBRLE 4~7

MAPPING CAMERA SUBSBYSTEM STATISTICS

Stellar
-- Camera Designations Terrain +Y -¥
Focal Length (inches) 12, 0156 9. 9800 9. 9686
- Filter Type WR-21 None None
Reseau /N 015 025 022
- Lens 8/N 004 003 010
Supply Spool §/N 050 104
Supply Film Weight (Ibs) 58.9 10,99
- ¥ilm Datg —
Terrain
- Type 3400 MCD 3414 MCD 3401 2408
Length (feet) 3,355 2.0 30 2.0 20 10
VVVVVVV Stellar
Type 3401 3400
Length (feet) 2,000 100

4.2.3 Image Quality

The majority of the Terrain Camera imagery was good and appeared consistent throughout the

flight. The best imagery acquired was equal to the best of prior missions; however, therc was less
photography of cultured areas for comparison.

This was the first Mapping Camera Subsystem to use 3414 Film in the Terrain Camera. Thirty
feet of this film was "tagged on' for special engineering tests. Test objectives were accomplished and the
results support the plan to use this film as the primary load for the Terrain Camera effective with Mission
1209.

Stellar Camera imagery was good for both Plus and Minus Y, each camera recording between 50
and 100 images on evaluated frames.
Data derived from VEM analysis will not be included in this report. The duplicating film was
o changed from S0-467 to 80-284, and a malrix was not available o evaluate imagery on this film,
4.2,4 Exposure

Density measurements made at the processing facility indicated exposure levels for 1207 were
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correct and essentially the same as for Mission 1206.

4.2,5 Thermal Profile

There were no thermal control problems on this flight. Paint patterns, the same as those on 1208,
VVVVVVVV provided excellent thermal distribution on the MISEA and EDAP Assemblies.
4,2.6 Pressure Profile

Average chute pressure stabilized at 48 micrometers. 'This was an increase of approximately 15
micrometers from the average level of Mission 1206, The increase was planned to supply pressure levels
comparabie to the corona free pressures experienced during ground testing. A maximum of 55 and a
minimum of 29 micrometers were recorded during the flight.

4,2,7 In-Flight Calibration

VVVVVV In addition to the preflight calibration data, two additional ealibration steps are conducted on-orbit,
The two in-flight calibrations, range and stellar, dre distinctly different operations,

Range calibration is conducted while pperating the camera in the normal mode over a ground range
containing accurately measured control points. A typical range is the Bar XC located in the Arizona/New
Mexico area.

Stellar calibration was accomplished in two separate operations at the end of Mission 1207. This
calibration required the vehicle to be positioned to an attitude that pointed all three camera lenses at the
~—  stars. The camera was then operated in the Calibrate Mode to record stellar tmagery on the Terrain and
Stellar formats sirmltaneously. Film Types 3401 and 2403 were used in the Terrain Cameras for this
operation. Evaluation is currently in process to determine the calibration potential of the stellar imagery.

4,2,8 Summary of Anomalies

A. Telemetry Anomalies

(1) Anomaly - Terrain Platen Press (5-203)

Analysis

The first indication of the Press Telemetry atiomaly occurred on Op 3, Bev 24, Nine
frames were operated during this rev with telemetry switch 8-203 indicating "No Press"” on Frame 001,
"Hormal Press™ with a TM spike at the end of Frame 002, and spikes at the beginning and end of a2 normal
press on Frame 003. Anomaly characteristics at this time were similar to those experienced on 1208,
Since flatness measurements and image evaluation conducted during post flight analysis of 1206 established

AAAA that pholography was not affected by this asomaly, normal progranmming was continued for 1207 operations:
Correct T/M press indications were recorded until Op 55, Rev 265, when 8 frames of a 29 frame operation

=~ indicated a TM spike on the end of 2 normal press. On Ops 57 apd 58, Rev 281, and continuing through
Rev 479, 5-208 indications were erratic.

There were no $-203 indications recorded from Revsg 495 thru 720. On Revs 722 thru
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7386, there were cight 5-208 indications during 55 frames before the telemetry again went inactive. On the
last operation, there wag one 5-203 indication.

A number of frames were selected for flatness measurements at DMATC., The
seleetion included samples of all the different press conditions, including normal operation, that were
recorded during the mission. Reduction of the flatness measurements produced a standard deviation of
less than 10 mierometers on all frames measured. Rejection criterion for these measurements at DMATC
is 12. ¢ micrometers,

{2) Anomaly - Terrain Capping Shutter (8-204)

Analysis

On Op 78, Rev 427, the Terrain Capping Shutter Monitor (8-204) indicated "Closed"”
for one frame, Capping shutter oceurrence (S-206) indicated normal eperation for this frame, A tracking
station problem was reported for this rev and the anomaly was atiributed to loss of sync in the telemetry
trapsmission. No aclion was taken and normal flight programming eontinued.

On the second operation of Rev 444, 5-204 indicated the capping shutter remained
"Closed” for 4 frames of a 21 frame operation. Since the telemetry data for this rev was processed
through a different tracking station, a telemetry transmission problem was ruled out and an analysis of
the problem from a camera standpoint was pursued.

§-204 is a microswitch TM monitor that indicates the capping shutter is starting to
open, $-206, a rotary switch monitor, indicates capping shutter ocdurrence when the shutter approaches
the full open position, For all "Closed" indications of 8-204, 8-206 reported normsal operation. The
problem was diagnosed as a telemetry microswiteh malfunction and no further action was taken.

This anomaly oceurred randomly throughout the remainder of the mission. TIn all
cases, S-206 indicated normal operation of the capping shutter. A post flight evaluation of the photography
substantiated the conclusion that this was a telemetry problem.

(3) Anomaly -~ Plus Y Shutter (8-212)

Analysis

On Rev 87 and continuing randomly to Rev 136, 8-212 indicated that the Plus Y Shutfer
was not closing for every frame. Redundant monitor 8-285 continued to indicate normal operation.

This problem occurred previously during integration testing in the B-mode and during
Solo operations on 1206, All information indicated that this was a telemetry microgwiteh problem and
normal operations were continued.

Evaluation of photography taken during this time did not indicate any shutter
malfunction.

B. Terrain and Stellar Camera Systems Anomalies
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(1} Anomaly - Terrain Transfer

At depletion of the Terrain film, the transport did not transfer all the film into the

Take-up.
Analysis

The Terrain transport stalled on the fourth frame of Rev 938, The system
subsequently operated normally, without take-up for two frames on Rev 989 and one frame on Rev 1054,

The Terrain Supply Torquer TM (8~101) showed a reduced level when the Terrain
film supply was depleted. The data from the one frame on Rev 989 indicates the film was 6" to 9" from
the Input Metering Roller when the system stalled.

The system was not designed to operate without Supply or Take-up tension, Possible
damage and/or lockup of the starwheel mechanism isa high probability failure mode. Also, loose film in
the transport could easily jam in séveral gear meshes or close Tolerance Roller configurations,

(2} Apomaly - Temperature Sengor (8-154)

Analysis
On Rev 718, Temperature Sensor 8-154, located on the Plus Y side of the upper
Terrain Shutter/Lens Assembly, indicated 81.5°F., Normal operating temperature for this sensor had
been 73.4°F. Sensors 148, 152, and 154 are all associated with the heater for Thermal Zone 2; Sensors
148 and 152 eontinued to record normal operating temperatares and the problem was diagnosed as being
sensor/circuit refated,

(3) Anomaly - Hole in Aft Stellay Chute

A gmall light ledk in the aft Stellar chute regulted in a superimposed image (pinhole
camera effect) on the tenth frame toward the Take-up from the start of most operations. Pressure makeup
equipment, located in the APSA, has been identified in the superimposed imagery.

Analysis

Tllumination of the pressure makeup equipment was provided through the lightening
holes located on the bottom aft face of the APSA and reflection off the silvered chute sections.

Extensive analysis, which included sivulated photography and pinhole viewing, has
located the position of the hole in the aft chute, approximately 6" forward of the rivets which attach the
grounding strap bracket to the chute section.

Observations

The following observations have been derived from this analysis:

(a) There are no atiachments or rivets located in this area of the chute that are
potential apertures for light leaks.
{b) The position of the chute seam is lmited by the length of the grounding strap
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to areas that are outside the view of the imagery acquired,

{c) A hole of approximately . 070" was necessary to produce this imagery.

{(d) Light leak tests conducted prior to flight did not indicate any signs of a hole.

(e} The chute sections and pressure makeup equipment are installed in the APSA
prior to light leak tests and mating with the vehicle. Upon completion of the light Ieak tests, no further
work in this area is required of the camera contracior.

Conelusions
The conclusions are:

(4} The location of the suspected hole is in a position that precludes the
possibility that loose, broken, or improperly installed hardware eaused the leak.

(b} The precise cause of the leak is unknown at this time.

{4) Anomaly ~ Stellar Process Marks

Analysis
Stellar process marks were noted throughoat this mission but were not of sufficient
density to activate the optical tilting device. This copdition was a result of changing the Stellar Transport
Assembly during integration testing. The replacement transport from SV-8 had been updated with tmproved
process markers thai reguire higher current levels for proper illumination. Common cirewitry controls
the densily levels of both the Terrain and Stellar process marks making it difficult te optimize density
levels for both cameras when unit designs are different.
4.2.9 Exploitation Saitability
The technical analysis of the Mission 1207 Imagery by the DMA Post Flight Analysis Team included

a comparigson of the photography with the system specifications. As a resull of the instrument measare-
ments and various other metric evaluations, the system was determined to have provided all necessary
data and to have satisfied all eritical performance requirements,

4.2.10 Processing and Reproduction

The RV arrived at the processing site in good condition at 1500 hours GMT on 8 January 1874, The
cat/seal mechanism was closed and the temperature tabs located on the lip of the RV were intact and
appeared normal, The tag ends of film were free of the cutter assembly and clean serrated cuts on both
the Stellar and Terrain records were noted. »

Approximately 15' of the Terrain record was over the spool flange, The Anti-backup Solenoid
was not operating on the Terrain Take-up.

The Stellar record was approximately 1/8" below the top of the spool flange. No static discharges
were noted during the despooling operation.

All eamera records were processed on § and 9 Jamary 1974, The Stellar record eould not be
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optically titled because the progess marks could not be adequately detected at the infrared viewing
station, The Terrain record was not optically titled due to a problem in the optical titling software,
Therefore, both records were titled manually., Post-mission simulations have recreated the problem
and the software is presently being modified.

All duplicate copies were printed on the Kingston Printer. Duplieate positives of the Terrain 3400
and 3401 Films were prepared using Aerial Duplicating Film (Estar base) 80-284 and those for the 3414
Film were prepared using High Resolution Aerial Duplicating Film (Estar base) 80-1982, Duplicate
positives of the Stellar record were prepared using Aerographic Duplicating Film (Estar base} 2420. All
duplicate negatives were prepared using Direct Duplicating Aerial Film (Estar base) 2422, Viscous Dalton

Processors were utilized for all duplicate processing.

4.4 SUBSATELLITES
Two subsatellites were carried into orbit on 8V-7, A 450 pound Subsatellite Unit (85U) was carried
on the Minus Y side of the Forward-section, Separation of this subsatellite occurred on Rev 13.5 following
an 8V yaw maneuver of -23, 5 degrees. Separation occurred at ~11. 8° latitude on the descending node.
ATl subsatellite separation sequence events were within speeified limits and the subsatellite went on to

achieve its desired orbil.

Subsatellite was carried on the Plus Y side of the Forward~section. Separation

of this subsatellite occurred on Rev 2. 8 which ceineides with 22, 1° South latifude on an ascending node.
The subsatellite separation sequence was within desired tolerances and the subsatellite achieved its

intended orbit.
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SECTION V
RE-ENTRY VEHICLE SUMMARY

5.1 SUMMARY

The recovery statistics are shown in Table 5-1. All RV evenis (on-orbit, re~entry, and recovery)
occurred as planned and the RV flights followed the predicted trajectories.

The outer wraps of film on RV-2, RV-3, and RV-4 were loose due to relative motion between the
film stacks and the RV after aerial retrieval induced shearing of the core pins. Aerial retrieval loads
exceeding the core pin strength are expected. The payload on RV-1 was recovered without logse wrapping.

All subsystems performed satisfactorily and met all mission requirements,

5.2 RE-ENTRY VEHICLE PERFOBMANCE

All RV on-orbit functions were normal and occurred on time. The 8V provided a satisfactory pitch
angle for each séparation. All other 8V/RV interface functions were nominal, The RVs were adequately
spin stabilized during the vacuum coast phase and aerodynamically stable during the atmospheric phase of

the re-entry trajectory.

5.3 RE-ENTRY VEHICLE SUBSYSTEM PERFORMANCE
Two discrepancies were chserved during the post flight éxamination of the recovered vehicles.
A. Batteries
On BV-4, the Main Battery vented a small quantity of electrolyte through the overboard vent
during post retrieval shipment. Corrective action consisting of a battery case leak test has been incorpor-
ated effective with 8V-10. Retrofitting was not deemed necessary.
B. VHF Antenna
One antenna was migsing at the time of boarding RV-4 on the recovery alreraft. Signal
strength recordings indicate that the strength levels and patterns appear normal by comparison with

previeus flights. No data indicates the antenna was missing prior to aerial recovery.

5.4 STELLAR TERRAIN RECOVERY (RV-5)

RV-5 was successfully recovered on Rev 942, Recovery statistics are shown in Table 5-2. Al RV
subsystems performed normally. The 8V provided a satisfactory pitch angle after a yaw reverse. Al
other RV/SV interface functions were nominal,

The miss distance between the predicted impact point (PIP) and the estimated point of parachute
deployment (EPPD) was calculated to be 33. 46 NM short and 1. 94 NM east of the ground track. The

capsule was recovered at 12,000 on the first pass.
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RV 8erisl No.
Recovery Rev No.
Revovery Date

Payload Weight (lbs)
{Measured weight from
recoversd BV)

Forward

Aft
Unbalance Percent
5Y Orbit {hp x ha/«p)
8V Piteh Angle {deprees)
Nominal PIP Latitude

Impact Location Ervor
(EPPD versus Teapot
Eval)

Overshoot (NM)
Undershoot {NM)
Crosg-Track (NMJ
Recovery (Aerial}
Altitude {feet)

Parachute Condition

Retrieval Pass

Recovery Capsule
Payload Condition

TABLE 5-1

RECQOVERY VEHICLE RECOVERY SUMMARY

RV-1
32
228

24 Nov 1973

227.1
230.3
1.0
88,29 x 153,76/122.92
-33.8
31,00

18.5

2. 5E

14,000

Normal

Guood

NOTES: 1, hp = Aliitude of Perigee (NM)
2. ha = Altitude of Apogee (NM)

3. wp = Argament of Perigee ([degrees)

RV-2
31
602

17 Dec 1973

203.0
204.0
0.4
90.31 x 147.76/145. 42
-37.5
26.00

Z2.1

1.0E

12,300
Hormal

Good

RV-3
30
1039

18 Jan 1974

228.3
228.7
0.2
80, 57 x 166, 17,/147. 78
-40.8
17.00

10.9

10,860
Normal

Good

RV-4
29
1656

20 Feb 1974

184,86
185.4
0.3
50,22 x 153. 68/130. 21
~-37.4
25,50

3.4
4.3E

10,300

Minor cone damage.
One suspension line
broken,

2

Good
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TABLE 6-2

RV-5 RECOVERY BUMMARY

Recovery Rev 942
- Date 7 January 1974
Payload Weight (Ibs) 68,78
- 8V Recovery Orbit
Perigee (NM) 90,24
— Apogee (NM) 154, 4
Argument of Perigee (degrees) 124.9
SV Piteh Angle after yaw around (ﬁegrees) ~83,3
PIP EPPD Air Recovery
Latitude 16° 0. 4" 16° 337 i6° 207
N Longitude 154° 1,21 153° 53! 158° 45
Altitude - - 12,000"
FOPSECREIHEXAGON BYE 15819-74
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SECTION VI
OPERATIONAL SUPPORT

6.1 BOFTWARE

The software configuration used to support Mission 1207 was '"TUNITY MOD 2, with no significant
changes from the previous mission. AOES/System II configuration was 13. 1FS, Corrector Tape CT 13, 1F
TB. A nominal one rev load eyele for the payload revs was used during the mission phase. A total of
1,087 command messages were generated, of which 924 were loaded into the vehicle. Ten software
problems (8PRs) were encountered during the mission phase and considered flight erifical. These §PRs
are discussed below:

6.1.1 SPR MD2~6316 ("TOREP)

The MPH users determined that 'CFB need 11 place accuracy vather than 9, This accuracy was

provided,
6.1.2 SPR MD2-6318 ("TMOUND)

For camera operation on Rev 81, the SLW bias was incorrectly applied. An ideal SLW is
ealeulated which limits at maximum value (. 910), then looks for a bias. The ideal value can be well over
. 910 at low sun angles hence causing underexposure, The modification to "TMOUND corrected the
procedure,

6.1.3 SPR MD2-6323 "TSTAGEN)

The 8P generator would pot aceept separate 8TA cards for both a mode change and SGLS change.
This occurrence was too frequent and inconvenient fo message generation to warrant only a work-around,

6.1.4 SPR MD2-6324 ("TBALL)

A camera operation on Rev 135 contained two automatics and 2 MOP. The op secore was
improperly handled on the first automatic, The user was correctly informed and the modification to
"TBALL made.

6.1.5 SPR MD2-6325 ("TSTAGEN)
STUNITY improperly handled an ACES broken pass (fwo segments) by misplacing a Format D

Select command. Regeneration of the mesgsage was required and modification of "TSTAGEN solved the
problem.
6,1.8 SPR MD2-6348 ("TOREPR)

'TOREP provided the wrong clock coefficients because it did not observe the UTC discontinoities

as required at year end. This resulted in a one second error. The modification provided the same
modeling as that in the AOES SCLOCK routine,
6.1.7 SPR MD2-6351 ("IFUNCHEK)
A MOP on Rev 1222 had 4 frames on the Forward and 1 on the Aft due to 3 misplacement of the
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FT- command. The work-around was assuring a minimum of 3 frames for a MOP. ‘The modification to
"TFUNCHE wasg the incorporation of ealeulating and checking the number of frames required.,

6.1.8 SPR MD2-6352 ("THISUM)

The CHG run was aborting when attempting to read a non-existent record zero. ‘The modification
provided a response to this situation.

6.1.9 SPR MD2-6358 TAPOUT)

A bounds violation oceurred during tape recorder log for Message 780 and communications and
messages could not be updated until the software was corrected.

6.1.10 SPR MD2-6357 ("TAPOUT)

The "TAPOUT summary listing for Message 120 update contained erroneons output and could not
be used until "TAPOUT was modified.

6.2 SATELLITE CONTROL FACILITY (8CF)

The performance of the SCF in support of 1207 was commendable, However, some equipment and
operational problems were encountered which caused minimal fimpact on the mission. Command mesgsage
generation and transmigsion, and downlink TM reception and processing were satisfactory to support the
operation.

6.2.1 Readiness

A 34 rev Dregs Reheavsal using "TUNITY MOD 2 and MODEL 13, 1F was begun on 30 October 1973
and successfully concluded on 1 November 1973,
6,2.2 Orbit Operation

One dedicated CDC 3800 Computer was used throughout the operation; a second compuler was used
for 722 hours of operation. The computer usage rate was 1. 38 computers per day. In general, some poor
tape recorder data caused a delay in MPR geperation and o number of addifional command messages were
required to bring up alternate remote tracking station (RTS) support. The more significant RTS problems

are as follows;

A, HULA Rev 269

Tape recorder data lost due to personnel error,

B, POGO Revs 308, 311, and 320

Losg of the SGLE transmitter caused some loss of tape recorder data and required
bringing up additional RTS for mission support.
C. POGO Rev 372

A time critical tape recorder command was missed due to personnel error causing loss
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of some data.

- D, KODI Rev 625 and 966

RTS8 computer down requiring reprofiling of loud station.
E. POGUD Rev 981 thrua 983

No command capubility and a message not loaded, To provide protection against further
long term outage, BOSS Subcyele 6 or 7 was routinely scheduled as an alternate load station for the
remainder of the mission.

F, KODI Rev 1436

- SGLS transmitter failure prevented loading of a payload message.

A substantial effort on the part of the Field Test Force, primarily the CG and the TA Staff was
expended in support of 8V-8 development and readiness in parallel with mission support. These activities
included:

A, 8V-8 Development Exercise (11 to 16 February 1974),
B. 8V-§ Mode development.

C. BV-8 Orbit case study and evaluation,

6.2.3 Recovery Operations
A. Recovery 1207-1

- Preparation, deorbit and entry events, and drogue and main parachute deployment conditions
were normal and executed as planned, Aerial recovery was accomplished on the first pass at 14,0007
altitude, 20.7 NM from the predicted impact point,

B. Recovery 1207-2

Aserial recovery was accomplished on the first pass at 12,300" altitude, 20 NM from the
predicted impact point. The recovery forces reported the parachute cone looked soft and fell several
times at an altitude of 16,000, but that it was erect and stable prior to recovery. The RV and chute were

- reported in normal condition,

C. Recovery 1207-3

Aerial recovery was accomplished on the firgt pags at 10,8007 altitude, 6.5 NM from the
predicted impact point. At the time of recovery, the recovery aircraft’s LORAN and Doppler Computer
were malfunctioning and they were using the SRU TACAN for positioning, The aerial recovery location was
later derived from this information in the pavigator’s log. The heat shield was also recovered.

The recovering aircraft reported the Delta 3 (water recovery) Beacon was received
immediately after recovery contact. This later proved to be caused by a malfunctioned switch on the

recovery aircraft, which when turned to the Delta 3 frequency remained at the Delta 2 frequency.
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D. Recovery 1207-4

— Aerial recovery was accomplished on the second pass at 10,300 altitude, 20.5 NM from the
predicted impact point. The recovery forees reported thal the VHF antenna on the drogue mortar hole
gide of the RV was missing. One heavy suspension line was broken and a possible tear in the upper part
of the main canopy was also noted.

E. Recovery 1207-5

Aerial recovery was accomplished on the first pass at 12,000 altitude, 33.5 NM from the
predicted impaect point.

- 6.2.4 Command Message Generation
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ACS
ATC
BY
BV/8V
DBS
- ECS
EDAP
EPPD
GFE
H/8
ips
MCM
~  MCB
MMC
NM
NVR
QA
QA8
O0AA
~  PACS
PCM
PDWN
PFA
PGR
PIP
PMS
—  PMU
PST
PWM
RACS
RCS

APPENDIX A

GLOSSARY OF TERMS

Attitude Control System.

Active Thermal Control.

Booster Vehicle,

Booster Vehicle/Satellite Vehicle,
Doppler Beacon System.

Extended Command System,
Electrical Distribution and Power.
Estimated Point of Parachute Deployment.
Government Furnished Equipment.
Horizon Sensor.

inch{es) per second.

Mapping Camera Module,

Minimal Command System.
Martin Marietta Corporation.
nautical mile(s).

Non-voelatile Residue.

Orbit Adjust.

Orbit Adjast System,

On=0Orbit Adjust Assembly.
Primary Attitude Control System.
Pulse Code Modulator.
Pitch~down.

Post Flight Analysis.

Piteh Gyro Rate.

Predicted Impact Point,

Pressure Makeup System.
Programmable Memory Unit.
Pacific Btandard Time.

Pulse Width Modulator,

Redundant Attitude Control Systen,
Reaction Control System.
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APPENDIX A {CONT'D)

REA Reaction Engine Assembly.

REM Reaction Engine Module,

Rev Revolution.

RTS Remote Tracking Station.

RV Re-entry Vehicle,

SBA Satellite Basic Assembly,

SBAC Satellite Basic Assembly Contractor,
SECO Stage II Engine Cut-Off,

Sep Beparation.

SGLS Space Ground Link System.

Bolo System Engineering Test after Fourth RV Separation.
spC Stored Program Command,

SRM Solid Rocket Motor.

850 Subsatellite Unit.

ST Stellar Terrain.

ST/RV Stellar Terrain/Re-entry Vehicle.
8uU Supply Unit,

8V Satellite Vehicle.

TT & C Telemetry, Tracking, and Command.
Ve Thrust Vector Control,

VBE Variable Block Erase,

vx/h Orbit Angular Rate, In-Track.

A-2
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